Abstract: The effects of a combination of returned straw and different N fertilizer application rates on the physical and chemical properties of lime concretion black soil and crop yields were systematically studied, based on data from a four year experiment using a winter wheat鄄summer maize rotation system in Mengcheng City, Anhui Province, China. The results
showed that the bulk density of surface soil under areas where straw was either incorporated or removed were 1.14-1.20 g / cm 3 and 1. 24-1. 31 g / cm 3 , respectively. Straw incorporation decreased soil density by 2. 5%-9. 2%, while soil water content and water storage increased over the four years by 8.2%-28.5% and 4.1%-19.9%, respectively, after the return of the straw. The total soil porosity and capillary soil porosity in the areas of returned straw treatments ranged from 3.0%- a -1 , respectively. N application rates of 579, 627 kg N hm -2 a -1 in straw removal areas would obtain high yields, but they were lower than that from areas of returned straw treatments. The force analysis showed that returning straw was the most important influencing factor of soil physical properties, and both straw incorporation and N application rates can compact crop yields, but the force of N level to yield is stronger than that for returning straw. 
